Microencapsulation of Leydig cells: a system for testosterone supplementation.
The use of testosterone supplementation for elderly men has increased markedly over the last decade due to a recognized gradual decline in serum testosterone, which may lead to decreased bone mass, muscle strength, and libido. Testosterone supplementation is also used widely to treat some forms of erectile dysfunction, androgen deficiency, and infertility. However, long-term exogenous testosterone therapy has been associated with several complications, such as fluid retention, nitrogen retention, and hypertension. Due to these problems, alternate treatment modalities, involving more physiological and longer-acting systems for androgen delivery, have been pursued. Alginate-poly-L-lysine-encapsulated Leydig cell microspheres were used as a novel method for the delivery of testosterone in vivo. Encapsulated Leydig cells, which were stimulated with human chorionic gonadotropin, secreted high levels of testosterone in culture. Unencapsulated cells injected i.p. or s.c. failed to produce any testosterone levels, even with human chorionic gonadotropin stimulation. Castrated rats that were administered encapsulated Leydig cells i.p. or s.c. maintained a serum testosterone level between 0.23 and 0.51 ng/ml. Similar levels of testosterone were obtained for 43 d when the encapsulated Leydig cells were injected s.c. (0.28-0.48 ng/ml). Approximately 10% of a normal adult rat Leydig cell population was injected into each castrated animal; however, this resulted in serum testosterone levels of up to 40% of normal. Clinically, testosterone is usually delivered for supplementation and not for full replacement therapy. Therefore, the findings of this study suggest that microencapsulated Leydig cells may be a viable option as a therapeutic modality involving testosterone supplementation.